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(57) ABSTRACT 

An electrical connector assembly is provided for mounting 
on a circuit board. The assembly includes a first connector 
having a first dielectric housing fixed to the circuit board. A 
plurality of conductive terminals are mounted on the hous 
ing and are electrically connected to appropriate circuit 
traces on the circuit board. A Second connector includes a 
Second dielectric housing mateable with the first dielectric 
housing. A plurality of conductive terminals are mounted on 
the Second housing for engaging the terminals of the first 
connector when the connectors are mated. At least one 
locking member is provided on the Second dielectric housing 
and is lockable with the circuit board when the connectors 
are mated. Therefore, extraneous forces applied to the Sec 
ond connector are passed directly to the circuit board to 
protect the first connector and its connections to the board. 

7 Claims, 3 Drawing Sheets 
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BOARD MOUNTED ELECTRICAL 
CONNECTOR ASSEMBLY 

FIELD OF THE INVENTION 

This invention generally relates to the art of electrical 
connectors and, particularly, to an electrical connector 
assembly for mounting on a circuit board. 

BACKGROUND OF THE INVENTION 

A wide variety of electrical connector assemblies have 
been designed for mounting on circuit boards. A typical 
connector assembly includes a base or “board connector' 
which includes a dielectric housing which is fixed to the 
circuit board. A mating or "terminating connector is termi 
nated to a plurality of conductors, and the terminating 
connector mates with the board connector. The terminating 
connector can terminate a wide variety of conductors rang 
ing from discrete electrical wires to flexible or ribbon cables 
or even a Second circuit board. 

Problems are encountered with board mounted connector 
assemblies of the character described above, when extrane 
ous forces are applied to the conductors which are termi 
nated to the terminating connector. For instance, if the 
terminating connector terminates a plurality of discrete 
electrical wires or a ribbon cable, pulling forces may be 
applied to the wires or cable. These forces can cause the 
terminating connector to become unmated from the board 
connector. Lesser forces may cause the terminals of the 
connectors to Simply become disengaged and destroy the 
electrical connections through the connector assembly. Still 
worse, the forces may cause the board connector to become 
disengaged from the circuit board, itself. The present inven 
tion is directed to Solving these various problems. 

SUMMARY OF THE INVENTION 

An object, therefore, of the invention is to provide a new 
and improved electrical connector assembly of the character 
described, for mounting on a circuit board. 

In the exemplary embodiment of the invention, the assem 
bly includes a first connector having a first dielectric housing 
fixed to the circuit board. A plurality of conductive terminals 
are mounted on the housing and are electrically connected to 
appropriate circuit traces on the board. A Second connector 
includes a Second dielectric housing mateable with the first 
dielectric housing. A plurality of conductive terminals are 
mounted on the Second housing for engaging the terminals 
of the first connector when the connectors are mated. At least 
one locking member is provided on the Second dielectric 
housing and is lockable with the circuit board when the 
connectors are mated. Therefore, extraneous forces applied 
to the Second connector are passed directly to the circuit 
board to protect the first connector and its connections to the 
board. 

According to one aspect of the invention, the locking 
member is integral with the Second dielectric housing. In the 
preferred embodiment, the Second dielectric housing is 
molded of plastic material, and the locking member is 
molded integrally therewith. Preferably, the locking member 
comprises a locking post which is insertable into a locking 
aperture in the circuit board. 

According to another aspect of the invention, the Second 
dielectric housing is elongated and includes a plurality of the 
locking posts, with at least one of the locking posts being 
located at each opposite end of the elongated Second dielec 
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2 
tric housing. A collar portion joins the locking posts and 
Surrounds the first dielectric housing. A polarizing key may 
be provided on the collar portion to allow mating of the 
connectors in only one relative orientation. 

According to a further aspect of the invention, the Second 
connector is mateable with the first connector in a mating 
direction generally perpendicular to the circuit board. The 
locking post extends generally parallel to the mating direc 
tion. 

Finally, another feature of the invention comprises latch 
means between the first and Second connectors when the 
connectors are mated. In the preferred embodiment, the latch 
means include at least one flexible latch arm on one of the 
connectors engageable with a latch Surface on the other of 
the connectors. The flexible latch arm extends generally 
parallel to the mating direction of the connectors and 
engages the latch Surface automatically in response to mat 
ing of the connectors. 

Other objects, features and advantages of the invention 
will be apparent from the following detailed description 
taken in connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of this invention which are believed to be 
novel are Set forth with particularity in the appended claims. 
The invention, together with its objects and the advantages 
thereof, may be best understood by reference to the follow 
ing description taken in conjunction with the accompanying 
drawings, in which like reference numerals identify like 
elements in the figures and in which: 

FIG. 1 is a perspective view of the electrical connector 
assembly embodying the concepts of the invention, mounted 
on a circuit board and terminating a ribbon cable; 

FIG. 2 is a view similar to that of FIG. 1, with the 
terminating connector unmated from the board connector; 

FIG. 3 is a perspective view of the board connector 
mounted on a circuit board; 

FIG. 4 is an exploded perspective view of the board 
connector, 

FIG. 5 is an exploded perspective view of the terminating 
connector; and 

FIG. 6 is an enlarged perspective view of one of the 
terminals of the terminating connector. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings in greater detail, and first to 
FIGS. 1 and 2, the invention is embodied in an electrical 
connector assembly, generally designated 10, which 
includes a first or “board connector', generally designated 
12, and a Second or "terminating connector', generally 
designated 14. Board connector 12 is designed for mounting 
on a flat circuit board 16. Terminating connector 14 is 
designed for terminating a ribbon cable 18. The ribbon cable 
includes a plurality of individual conductors 18a surrounded 
and joined by insulating cladding 18b. However, it should be 
understood that terminating connector 14 could terminate a 
wide variety of conductors other than the conductors of 
ribbon cable 18. For instance, the connector could terminate 
discrete electrical wires, a flexible cable, a flexible circuit 
board or a Second flat circuit board, all within the concepts 
of the invention. 

Referring to FIGS. 3 and 4 in conjunction with FIGS. 1 
and 2, board connector 12 includes a molded plastic dielec 
tric housing 20 which is fixed to circuit board 16 by means 
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of a plurality of mounting posts 22 which are preSS-fit into 
a plurality of mounting holes 24 in the circuit board. 
Additional fixing means, Such as an adhesive, can be used to 
further fix the housing and, therefore, connector 12 to circuit 
board 16. An elongated polarizing key 26 projects outwardly 
from one side of the housing, for purposes described here 
inafter. A pair of flexible latch arms 28, having latch hooks 
28a, are provided at opposite ends of housing 20, Spaced 
outwardly therefrom. Finally, a plurality of terminal-receiv 
ing passages or slots 30 are formed in the housing and are 
open at the top thereof. 

Referring specifically to FIG. 4, a plurality of stamped 
and formed metal terminals, generally designated 32, are 
mounted in housing 20 of board connector 12. Each terminal 
includes a body portion 32a which abuts against the top of 
circuit board 16 when the board connector is mounted 
thereon. A tail portion 32b projects downwardly from the 
body portion for insertion into a respective one of a plurality 
of holes 34 in circuit board 16. The tail portions are 
electrically connected, as by Soldering, to appropriate circuit 
traces (not shown) on the board and/or in the holes. Finally, 
each terminal 32 includes pair of opposing contact arms 32c 
which are flared outwardly, as at 32d, at the distal ends of the 
arms. The outwardly flared arms define mouths therebe 
tween which are aligned with terminal receiving passages or 
slots 30 in housing 20 of board connector 12. 

Before proceeding with a description of terminating con 
nector 14, reference is made back to FIG. 2 wherein it can 
be seen that the terminating connector is mated with board 
connector 12 in a mating direction indicated by arrows “A”. 
The mating direction is generally perpendicular to circuit 
board 16. With that understanding, reference can be made 
again to FIGS. 3 and 4 where it can be seen that polarizing 
key 26, flexible latch arms 28 and contact arms 32c of 
terminals 32 all extend in directions generally parallel to the 
mating direction “A”. 

Referring to FIG. 5 in conjunction with FIGS. 1 and 2, 
terminating connector 14 has a two-part dielectric housing 
including a base housing part, generally designated 40, and 
a clamping housing part, generally designated 42. The 
housing parts may be individually and unitarily molded of 
plastic material. Base housing part 40 includes a receptacle 
44 for receiving housing 20 of board connector 12 when the 
connectors are mated. Therefore, terminating connector 14 
could be considered a receptacle connector while board 
connector 12 could be considered a plug connector. A 
plurality of Stamped and formed metal terminals, generally 
designated 46, are mounted in base housing part 40, and 
clamping housing part 42 is used for driving ribbon cable 18 
into termination with terminals 46, as will be described 
hereinafter. 

Before proceeding with a further description of terminat 
ing connector 14, Specific references is made to FIG. 6 
wherein one of the terminals 46 of terminating connector 14 
is shown. In particular, each terminal includes a body 
portion 46a which is inserted into a correspondingly shaped 
slot 48 (FIG. 5) of base housing part 40. The terminal 
includes a contact blade 46b which projects from body 
portion 46a into receptacle 44 as can be seen in FIG. 5. A 
bifurcated insulation-displacement portion 46c projects 
upwardly from body portion 46a above the top of base 
housing part 40, again as is seen in FIG. 5. Each insulation 
displacement portion 46c includes pointed distal ends 46d 
on opposite sides of a slot 46e. 

Ribbon cable 18 is terminated to terminals 46 by posi 
tioning the ribbon cable so that conductors 18a are in 
alignment with slots 46e of insulation-displacement portions 
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4 
46c of terminals 46. Clamping housing part 42 is forced 
downwardly in the direction of arrow “B” to drive the 
conductors into slots 46e of the terminals as pointed distal 
ends 46d cut through cladding 18b of the ribbon cable so that 
the metal material of the terminals engage the conductors to 
establish an electrical continuity therebetween. Clamping 
housing part 42 has a pair of latch arms 42a at opposite ends 
thereof which define latching shoulders 42b for locking 
engagement with a pair of chamfered latch bosses 50 on base 
housing part 40. This holds clamping housing part 42 in 
engagement with ribbon cable 18 to clamp the ribbon cable 
in termination with terminals 46 of terminating connector 
14. Latch bosses 51 define a preloaded position for clamping 
housing part 42. 
AS best seen in FIG. 2, contact blades 46b of terminals 46 

(FIG. 5) of terminating connector 14 are spaced along 
receptacle 44 of base housing part 40. When terminating 
connector 14 is mated with board connector 12, each contact 
blade 46b is inserted between a pair of contact arms 32c 
(FIG. 4) of an appropriate one of the terminals 32 of board 
connector 12. Contact blades 46b move into the terminal 
receiving passages or slots 30 in housing 20 of board 
connector 12, the Slots being aligned with the mouths 
defined by outwardly flared distal ends 32d of contact arms 
32c of terminals 32. 
The invention contemplates the provision of locking 

means between terminating connector 14 and circuit board 
16 when the terminating connector is mated with board 
connector 12. Specifically, a pair of locking posts 60 are 
molded integrally with base housing part 40 of terminating 
connector 14 and project downwardly therefrom generally 
parallel to mating direction “A” (FIG. 2). When the con 
nectors are mated, the locking posts are automatically 
inserted into a pair of locking apertures 62 in circuit board 
16. The apertures are shown as recesses at opposite edges of 
the board. The locking posts can be fixed within the aper 
tures by a tight press-fit. To that end, the locking posts are 
chamfered, as at 60a. If necessary, an additional adhesive 
might be used. 
With locking posts 60 being fixed to circuit board 16 

when the connectors are mated, extraneous forces applied to 
terminating connector 14 are passed directly to circuit board 
16 rather than to board connector 12. This protects the board 
connector and particularly the connections of terminals 32 to 
the circuit traces on the circuit board. Typical eXtraneous 
forces include pulling forces on ribbon cable 18. These 
pulling forces are transferred to the circuit board by means 
of locking posts 60 rather than to the board connector. 

Base housing part 40 has a collar portion 64 which 
extends between locking posts 60. The collar portion defines 
one major Side of receptacle 44 and, thereby, Surrounds 
housing 20 of board connector 12. A keying recess 66 on the 
inside of the collar portion receives polarizing key 26 on 
housing 20 of the board connector. 

Finally, complementary interengaging latch means are 
provided between the two connectors when the connectors 
are mated. Specifically, hooks 28a of flexible latch arms 28 
of board connector 12 engage top Surface areas 68 of base 
housing part 40 of board connector 12 as seen in FIG.1. This 
latching interengagement occurs automatically when the 
connectors are mated because flexible latch arms 28 extend 
generally parallel to the mating direction “A” of the con 
nectOrS. 

It will be understood that the invention may be embodied 
in other Specific forms without departing from the Spirit or 
central characteristics thereof. The present examples and 
embodiments, therefore, are to be considered in all respects 
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as illustrative and not restrictive, and the invention is not to 
be limited to the details given herein. 
What is claimed is: 
1. An electrical connector assembly for mounting on a 

Surface of a circuit board, comprising: 
a first connector including a first dielectric housing fixed 

to the surface of the circuit board, and a plurality of 
conductive terminals mounted on the housing and 
electrically connected to appropriate circuit traces on 
the surface of the board; 

a second connector mateable with the first connector in a 
mating direction generally perpendicular to the Surface 
of the circuit board, the second connector including a 
second dielectric housing mateable with the first dielec 
tric housing, a plurality of conductive terminals 
mounted on the second housing for engaging the ter 
minals of the first connector when the connectors are 
mated, and at least one locking post on the Second 
dielectric housing insertable into and lockable with a 
locking aperture in the circuit board generally parallel 
to said mating direction when the connectors are mated, 
whereby extraneous forces applied to the Second con 
nector are passed directly to the circuit board to prevent 
the extraneous forces from passing through the termi 
nals of the first connector where they are electrically 
connected to circuit traces on the Surface of the circuit 
board; and 

complementary interengaging latch means between Said 
first and second connectors locking the connectors 
together when the connectors are mated. 

2. The electrical connector assembly of claim 1 wherein 
said latch means include at least one flexible latch arm on 
one of the connectors engageable with a latch Surface on the 
other of the connectors. 

3. The electrical connector assembly of claim 2 wherein 
said flexible latch arm extends generally parallel to the 
mating direction and engages said latch Surface automati 
cally in response to mating of the connectors. 

4. The electrical connector assembly of claim 1 wherein 
said second dielectric housing is, at least in part, molded of 
plastic material, and said locking post is molded integrally 
therewith. 
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5. The electrical connector assembly of claim 1 wherein 

said locking post is integral with the Second dielectric 
housing. 

6. An electrical connector assembly for mounting on a 
surface of a circuit board, comprising: 

a first connector including a first dielectric housing fixed 
to the surface of the circuit board, and a plurality of 
conductive terminals mounted on the housing and 
electrically connected to appropriate circuit traces on 
the surface of the board; 

a second connector mateable with the first connector in a 
mating direction generally perpendicular to the Surface 
of the circuit board, the Second connector being elon 
gated including a second dielectric housing mateable 
with the first dielectric housing, a plurality of conduc 
tive terminals mounted on the Second housing for 
engaging the terminals of the first connector when the 
connectors are mated, and a plurality of locking posts 
on the second dielectric housing insertable into a 
respective locking aperture in the circuit board gener 
ally parallel to said mating direction when the connec 
tors are mated, whereby extraneous forces applied to 
the second connector are passed directly to the circuit 
board to prevent the extraneous forces from passing 
through the terminals of the first connector where they 
are electrically connected to circuit traces on the Sur 
face of the circuit board, the plurality of locking posts 
each being located at an opposite end of the elongated 
second dielectric housing and joined together by a 
collar portion being part of the Second dielectric hous 
ing, the collar portion Surrounding said first dielectric 
housing; and 

complementary interengaging latch means between Said 
first and second connectors when the connectors are 
mated. 

7. The electrical connector assembly of claim 6, including 
a polarizing key on said collar portion to allow mating of the 

40 connectors in only one relative orientation. 


